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DESCRIPTION OF SEDIMENT DATA COLLECTED BY THE U.S. GEOLOGICAL SURVEY IN SMALL 

WATERSHEDS IN COAL-MINING AREAS OF THE EASTERN UNITED STATES, 1980-84

By Leslie D. Arihood 

ABSTRACT

Hydrologic data were collected by the U.S. Geological Survey from 20 small 
watersheds in the surface-mining areas of the eastern United States from 1980 
through 1984 as part of the Survey 1 s coal-hydrology program. Each data set 
includes sediment-concentration, streamflow, and precipitation data collected 
at 5- or 15-minute intervals. One reason for collecting the data was to test 
the sediment component of a watershed model. However, adequate testing re 
quires reliable calibration data collected at several points during the rise 
and fall of hydrographs of several storms. Therefore, the quantity and 
quality of the data sets needed to be described to determine which sets could 
be used to test a model adequately. The data sets are described in a table 
that presents information about watershed characteristics, period of record, 
and amount of useful sediment data. Also, similar data sets collected by 10 
Survey project offices during other Survey programs are described in a similar 
table.

INTRODUCTION

Background

Hydrologic data were collected by the U.S. Geological Survey in 20 small 
watersheds in the surface-mining areas of the eastern United States from 1980 
through 1984 (fig. 1). The data were to be used to (1) describe the hydrology 
of mined and unmined watersheds and (2) test the ability of digital models to 
simulate runoff processes from the same watersheds. The data were collected 
by 10 project offices of the Survey in the coal-hydrology project "Research 
modeling in coal areas". In this study, the data were used to describe the 
hydrology of the watersheds and to test two watershed models for their ability 
to simulate streamflow. Other components of the models, such as the sediment 
component, were not tested.
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Figure 1.  Locations of the watersheds in which sediment data were collected.
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One reason for collecting the suspended-sediment concentration, stream- 
flow, precipitation, and other data during the "research modeling" studies was 
to test the sediment component of a watershed model. However, adequate test 
ing requires reliable calibration data collected at several points during the 
rise and fall of hydrographs of several storms. Therefore, the quantity and 
quality of the data sets needed to be described to determine which sets could 
be used to test a model adequately.

The description of the sediment-data sets could benefit studies besides 
ones that test models. Researchers, for example, may want to use the data to 
study some aspect of the sedimentation process. Therefore, the description of 
the data sets should include information about the watershed as well as a 
description of the data available.

The data are more useful if it is readily available to potential users. 
The sediment-concentration data would be most readily available in a computer 
file that could be accessed by all Survey offices. Sediment discharges cal 
culated to aid future model testing also would be desirable.

Purpose and Scope

Suspended-sediment-concentration data from the project, "Research modeling 
in coal areas" were described in this report if they met three criteria: (1) 
The data-collection procedure and laboratory analysis must indicate that the 
data are sufficiently accurate. (2) The sediment concentration and concurrent 
streamflow data must have been collected throughout the rise and fall of the 
hydrograph, and (3) The sediment concentration and streamflow hydrographs must 
respond reasonably to rainfall.

Other data collected during the "research modeling" studies are described 
and listed. The physiographic setting and watershed characteristics of the 
sediment data sets are described. The period of record for data sets of sedi 
ment concentration, streamflow, and precipitation are also given. Also, other 
sediment-data sets collected by the 10 project offices of the Survey other 
than during the "research modeling" studies are listed.

Description of Area

Three physiographic subprovinces lie within the study area. These are the 
glaciated Central Lowlands of Illinois and Indiana, the Appalachian Plateau 
of Kentucky, West Virginia, and Pennsylvania, and the Valley and Ridge system 
in Tennessee and Virginia (fig. 1). The following description of these sub- 
provinces is from Atwood (1940). All three areas are underlain by Pennsyl- 
vanian-age bedrock. The bedrock in the Central Lowland consists of carbonate- 
rich marine deposits and is formed by alternating layers of shale, sandstone, 
limestone, and coal. The watersheds in the Lowland generally have flat to
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gently rolling topography on Illinoian till. The bedrock of the Appalachian 
Plateau and the Valley and Ridge System are of continental origin. The 
Appalachian Plateau consists of relatively flat sedimentary rocks that dip 
gently to the west. The area appears mountainous because of stream dis 
section. The Appalachian Ridge and Valley subprovince lies between the 
western Appalachian mountains and the eastern Appalachian mountains. The 
subprovince is 80 to 100 miles wide and is characterized by gently rolling 
topography between parallel ridges.

Variations in temperature, precipitation, and snowfall are evident in the 
study area. The following description of the climate for the study area is 
from the National Oceanic and Atmospheric Administration (1974). The climatic 
differences reflect latitude, storm patterns, and the influence of mountains. 
All watersheds, particularly those in the midwest, are influenced by west-to- 
east weather disturbances. Tropical storms are more important sources of 
weather for the watersheds in the southern and eastern states.

Temperature and precipitation decrease and snowfall increases from south 
to north. For example, the average minimum and maximum monthly temperatures 
for the watersheds in Alabama are 45° and 80° F. The same temperatures for 
watersheds in Pennsylvania are 30° and 75° F. Rainfall averages about 55 
inches at the watersheds in Alabama and decreases to about 40 inches in 
Pennsylvania. The majority of rainfall in most of the States occurs in late 
winter and spring, but summer thunderstorms often deliver a significant amount 
of rainfall locally. Snowfall ranges from near zero in Alabama to about 50 
inches in the mountains of West Virginia.

The mountains influence not only snowfall but temperature and rainfall as 
well. Temperature decreases about 3° F per 1,000 ft increase in elevation. 
Rainfalls and snowfalls are greater on the windward (west) side of the moun 
tains and decrease rapidly on the leeward (east) side.

More detailed descriptions of the individual watersheds are on file in the 
Reston Virginia office of the U.S. Geological Survey (F. A. Kilpatrick and 
others, USGS, written commun. 1985).

Acknowledgments
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tion about the data sets.



DESCRIPTION OF DATA FROM "RESEARCH MODELING" STUDIES

A significant amount of information is available for the 20 sediment-data 
sets. To condense the information, the data are listed in a summary table 
(table 1). The first two pages of the table refer to the first 9 data sets 
whereas the last two pages refer to the remaining 10 sets. Information sup 
plied by Kilpatrick and others, (USGS, written commun. 1985) is a significant 
source of material for the table, particularly for the descriptions of the 
watersheds.

The column called "Number of storm periods" includes the number of periods 
containing one or more consecutive storms that had sufficient sediment concen 
tration and streamflow data to define the hydrographs adequately. To deter 
mine the number, the data were evaluated in three ways: First, project 
personnel involved in collecting the data were contacted. They were asked 
which of the data they collected were of sufficient quality to be representa 
tive of the watershed. They were also asked about the quality of the relation 
they developed between sediment concentration sampled by the automatic pumping 
sampler and actual concentration in the stream. Sediment-concentration data 
reported in table 1 adequately represent the sediment characteristics of the 
watershed as well as the actual sediment concentration in the stream. Second, 
the laboratory analyses of sediment concentration sent to the author by each 
district were checked to ensure that any analyses marked as questionable were 
not reported. Third, the sediment concentration and streamflow data for each 
storm period reported in table 1 were plotted on the same graph to determine 
if (1) an adequate amount of concentration and streamflow data were collected 
throughout the rise and fall of the hydrograph and (2) the concentration and 
streamflow hydrographs responded reasonably to rainfall. An adequate amount 
of sediment concentration data was defined as at least six concentration 
samples (more if the storms are large) were obtained during the rise and fall 
of the concentration hydrograph. Also, streamflow data had to be available 
from just before the start of the storm to at least near its end. A reason 
able response to rainfall means that the same general patterns in the concent 
ration and streamflow hydrographs are evident during each storm period.

The number of storm periods indicates the quantity of useful sediment data 
available for each watershed. More sediment data are available than indicated 
by the table, but these data either do not cover the entire concentration 
hydrograph or do not have concurrent streamflow data readily available. About 
the same number of storm periods occur during the spring, summer, and fall, 
with only a few occurring during the winter.

The sediment, streamflow, and precipitation data described by the table 
have been input to the National Water Data Storage and Retrieval System 
(WATSTORE). WATSTORE is operated by the Geological Survey and is composed of 
individual data files such as the Daily Values File (one data value per day) 
and Unit Values File (several data values per day). All sediment- 
concentration-data have been input to the Unit Values File using a 5-minute 
time step. The same concentration data were combined with streamflow data 
from the Unit Values File to calculate sediment discharge. The daily quanti 
ties of sediment discharge from the storm periods were entered into the Daily 
Values File.
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Sediment discharge for the storm periods was calculated by two Fortran 
programs (written by the author) that incorporated subprograms from the 1MSL1 
library and ISSCO (Integrated Software Systems Corporation) to plot the data. 
The first program used sediment-concentration and streamflow data in Unit- 
Values-File format to generate plots of the data. The plots were used to 
determine if streamflow and sediment-concentration data were sufficiently 
complete to accurately calculate sediment discharge for storm periods. If the 
data were sufficiently complete, then the second program was used to calculate 
sediment discharge. The measured concentration data were used by the second 
program to generate continuous sediment- oncentration hydrographs that inter 
sect each measured data point. Then the program evaluated the concentration 
hydrographs at 5-minute intervals. Using the "mean-interval" method 
(Porterfield, 1972, p. 49), the 5-minute concentrations were multiplied by 
5-minute streamflow data and a conversion factor to calculate sediment dis 
charge. All 15-minute streamflow data were interpolated to 5-minute data by 
the program. Only the sediment discharges were entered into WATSTORE. The 
continuous, 5-minute sediment concentrations and streamflows calculated by the 
second program were not entered into WATSTORE.

DESCRIPTION OF DATA FROM OTHER STUDIES

Survey offices that had done "Research modeling" studies were asked about 
the availability and content of other sediment data sets that were collected 
in a manner similar to those collected for the "Research modeling" studies. 
The main similarity required was that the data sets have concurrent stream- 
flow, sediment concentration, and precipitation records. Several data sets 
were available, and they are described in table 2.

This table contains less information about the data sets; however, the 
potential user of the data should be able to determine if a specific data set 
is useful. For additional information, the Survey office that collected the 
data should be contacted. The addresses and phone numbers of the districts 
which collected data for tables 1 and 2 are given in the following list:

District Chief 
U.S. Geological Survey 
520 19th Avenue 
Tuscaloosa, Alabama 35401 
phone: 205-752-8104

District Chief 
U.S. Geological Survey 
Champaign County Bank Plaza 
102 East Main Street, 4th Floor 
Urbana, Illinois 61801 
phone: 217-398-5353

MJse of brand and firm trade names in this report is for identification 
purposes only and does not constitute endorsement by the U.S. Geological 
Survey.

-10-



District Chief 
U.S. Geological Survey 
6023 Guion Road 
Indianapolis, Indiana 46254 
phone: 317-927-8640

District Chief 
U.S. Geological Survey 
208 Carroll Building 
8600 La Salle Road 
Towson, Maryland 21204 
phone: 301-828-1535

District Chief
U.S. Geological Survey
P.O. BOX 1107
4th Floor, Federal Building
228 Walnut Street
Harrisburg, Pennsylvania 17108
phone: 717-782-4514

District Chief
U.S. Geological Survey
200 West Grace Street
Room 304
Richmond, Virginia 23220
phone: 804-771-2427

District Chief 
U. S Geological Survey 
Room 572, Federal Building 
600 Federal Place 
Louisville, Kentucky 40202 
phone: 502-582-5241

District Chief 
U.S. Geological Survey 
975 West Third Avenue 
Columbus, Ohio 43212 
phone: 614-469-5553

District Chief 
U.S. Geological Survey 
A-413 Federal Building 
U.S. Court House 
Nashville, Tennessee 37203 
phone: 615-251-5424

District Chief
U.S. Geological Survey
603 Morris Street
Charleston, West Virginia 25301
phone: 304-347-5130

_ 11 _



Table 2. Description of other sediment data sets

[tributary (trib); hour (hr); unit values (UV); 
daily values (DV); branch (br); Creek (cr); 

near (nr); Fork (fk); square mile (mi2 )]

Data-
set

number Station name and location

Drainage
area
(mi2 ) Land use

Period of record
and/or

number of storms

02453835
Trinity Cr nr Carbon Hill Ma. 2.6

21% mined
Rest is mostly forest 12/78 - 6/81

02462600
Blue Cr nr Oakman, Ma. 5.3

5% mined 
95% forest

1/77 - 7/82
7 storm periods

02462990
Yellow Cr nr Northport, Ma. 8 0 . z 100% forest

10/76 - 9/81
12 storm periods

02463900
Bear Cr nr Samantha, Ma. 15 100% forest

12/76 - 4/81 
5 storm periods

5

6-9

10

11-12

02464146 
Turkey Cr nr Tuscaloosa, Ma. 6.2

Lawson Cr trib 1-4 at Sheffield all 
nuclear waste site, 111. <1

03360125 
Pond Cr nr Coal City, Ind. 2.2

Kane Br and 
Elton Br on all 
Beaver Cr, Ky. <1

93% forest 
7% mined

Landfill of 
nuclear waste

80% unreclaimed 
20% agriculture

Kane: 10% mined, 
90% forest 

Elton: 100% forest

2/80 - 7/83 
4 storm periods

6-8 storms 
per basin

2/81 - 9/82 
5 storms

approximately 
1955 - 63 
1970 - 73

Three sites in 
Shade River basin, 

13-15 Ohio

1
37 all are partially 
40 mined 6/84 - 12/86

16 Wheeling Cr, Ohio 100 Mining in basin 12/82 - 12/86

17 Anna S mine, Pa. 34 acres Reclaimed 20 storms

18 P and N mine, Pa. 5 acres Active mining 60 storms

19 P and N mine, Pa. 2.3 acres Active mining 15 storms

20 Irvin mine, Pa. 22 acres Reclaimed 7 s t orms

21 Stuart mine, Pa. 4.2 acres Reclaimed 30 storms

22-23 Stoney Fk (03070455) and
Stoney Fk trib (03070420), Pa.

about 10% mined 
7.5 90% forest or 
<7.5 agriculture

1977 - current 
year about 200 
storms/basin

24 W. Va. highway project various various
1979 - 80 
10 storms

-12-



Table 2. Description of other sediment data sets Continued

Data- 

set 
number Availability of data Remarks

Precipitation and sediment concentration 
1 in UV file. Discharge on paper tapes.

Topography consists of broad valleys and some 
hills in uplands. Soils are sandy.

Discharge, precipitation, and sediment 
2 concentration in UV file

Topography consists of incised valleys and 
hilly uplands. Soils are sandy. Some daily 
sediment discharges are available in DV file.

do, Do.

do, Do.

do.

Topography consists of incised valleys and 
rolling uplands. Daily concentrations 
available for period of record.

6-9 do.

Collected 30 full particle size samples and 
collected bed-material samples from the four 
tributaries.

10 do.
Five sediment discharges in DV file. Many 
internal drainages.

Some data entered into UV file during a 
modeling project. Rest of data on 

11-12 strip charts

Data is associated with reports PP 427 A, B, 
and C. Sediment concentration data collected 
through tubes at different elevations.

13-15 Data processing is beginning
Storm samples collected every | hr on 1 mi 2 
basin, every hr on 37 mi2 and 40 mi2 basins.

Data processing into WATSTORE is 
16 beginning

Fifteen-minute data are collected. 1983 
water year is only year so far with 
significant amount of data.

Streamflow, sediment, and precipitation 
17 will be put into UV file.

No particle-size analysis available.

18 do, Eight full particle-size analyses available,

19 do. Six full particle-size analyses available.

20 do. Two full particle-size analyses available.

21 do. Eight full particle-size analyses available,

22-23 Data available in annual reports

Report available for 1977-80 data. Stream- 
flow and sediment data are at 15-minute 
intervals. Precipitation data on charts.

DV available but UV of streamflow and 
24 precipitation on paper tape

Rising limb of sediment hydrograph often 
missed in data collection.
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